Inhibition of aflatoxin B1 genotoxicity in human liver-derived HepG2 cells by kolaviron biflavonoids and molecular mechanisms of action.
Kolaviron biflavonoids have demonstrated antihepatotoxic activity in animal studies. The present study investigated the possible chemopreventive potential of kolaviron in inhibiting aflatoxin B1 (AFB1) genotoxicity in HepG2 cells. Kolaviron inhibition of AFB1-induced cytotoxicity by clonogenic assay and genotoxicity by [3H]thymidine incorporation in unscheduled DNA synthesis were evaluated, including antioxidant potential of kolaviron determined by its reduction in the intracellular reactive oxygen species level induced by hydrogen peroxide. Induction of AFB1-detoxicating enzymes such as cytochrome P450 3A4 (3A4) and glutathione S-transferases (GSTs) A1-1/ A2-2 (alpha) and M1B (mu) was determined by reverse transcription polymerase chain reaction (RT-PCR) and northern blotting for the messages and western immunoblot analysis for protein. Kolaviron significantly (P < 0.01) and dose-dependently inhibited the cytotoxicity (by 71.6%) and genotoxicity (47.1%) of AFB1 in HepG2 cells. The antioxidant potential of kolaviron compared favourably with values for the standard antioxidant trolox C (53.8% at only 4.5 x 10(-2)-fold kolaviron concentration) but was below that of butylated hydroxyanisole (58.1% at a ninefold kolaviron concentration). It induced about threefold increases in the messages for 3A4 and GSTs alpha and mu, including a twofold increase in GSTalpha protein. Kolaviron may have chemopreventive potential in inhibition of human AFB1 genotoxicity and possibly hepatocarcinogenesis.